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Cenclusions
Trhe metanolisp study is acceptable and fulfills the
reguirerents fcr & genersl mete boclism study. The walver
recuests for the low-dcse metabolism studies are acceptable.
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CHEMICATL: Azodrin; DPX-Y2034; nronocrotophcs; SD 9129;
crotonamide, 3-hydroxy-N-methyidimethyiphosphate.

TEST MATERIAL: ['“CI1DPX-Y2034 was from batch No. E-4£043-32
and had a specific activity of 23.7 pCis/mg. It was purified
by high-pressure liquid chromatograrhy (HPLC) to a chemical
purity of 9¢8.4 percent. Unlakeled DFX-Y2034 was froxm batch
No. 14-1-0-0 and was > 97 percent pure.

STUDY/ACTION TYPE: Metabelism in rats.

STUDY IDENTIFICATION: lee, P. W. Rzt metabelism study <2
"C-DPX-Y2034. (Unpublished study Nos. AMR-633-87 and RTI-
3852, prepared by E. I. du Font ce Nemours é&nd Company,
Wilmington, DE, and Zesearch Triangie Institute, Fesearch
Triangle Fark, NC; dated December 22, 19867.) MR Ne.
404712-09.
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7 NCLUSIONS: The metabolisr of [ “CI1DPX-Y2034 was studied in
raie and female Wistar rats following oral administration at
2 »ag/XKg (zuproxlrately 1/10 the LD,,). The rats shcwed signs
of crgancphcsphate p01son1ng, put ncne died. XNo apparent seX-
relat ed differences were noted in the elimination and metabo-
115“ of [“CsDrx Y2034. roprcxlmately 82 percent of the dcse

was eiiminated in the urine, 6 percent as radiclaceled carbon
olcx:ﬂe (L’C co,), and 3.5 percent in the feces within 4 days
pc=tdosinc. MoSt of the radicactivity was eliminat=d within
12 hours postd =¢ng, indicating rapid absorption and elimina-
ti»n- Eesidues in tissues accounted for iess than 1 percent
cf the dose O6 hours Dost0051ng. The highest residues were

& in fat (<0.09 pg/g) and liver (< 0.052 za/c). Ap-
ely 34 and 41 percent cf the dose in meles ané females,

21y, were detected in urine as the urchanzad parent
i-hydrexy-N-methyibu ityramide was also detected in
~¥athyl-acetcacetanrile accounted feor 16 to 18 percent
e and was present only as a conjugate, as indicated
and acid hydr01“51s. None of the fecal rmetabeolites
ified
This study is acceptable. zithough EPA guidelines reguire
retakolic studies following administration of a low dcse (i.e.,
no effect) and repeated dcs ing (14 days), the use cf lcwer
doses will most probably provide similar results since naither
dcse is high enough te cause a saturation effect. If the Cdose
is too low it may pcse alfflcuitles in monitering radic-
activity and analyzing m etabolites. wever, a recsated dosing
studv ~ay be mncre acnrocrLately condu"*eﬂ za= 2 r©g/¥g to
Secermine whether the compound causes inducticn c¢f hepatic
ricrosomes or bicaccumulation, if any.
8 +hrcugh 1C--see footncte 1.
171, MATEDSTALS ENRD METHODS (PROTOCSLS) ¢
A. ¥aterials and Methods:

i. {“CZDPX—Y2034 waS mi xed thh u.l beled r—zterial and
dissoived inistered
to indivi

-, wMale and fermale Wiszar rats each welZlil T to
1£¢ g were ocrtained Ircm Crarles River Lzai: ries,
Kingston, New Yorx. Animals were &TTi i tc
laboratcry conditicns for 1 week prior te dcs Tiet
=and water were provided ad libiturm.

Znly the rtems pertalning to this DER have been incluzed.
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{**ciDPX-Y2C34 was adr; nistered to seven animals/sex.
211 dcsed animals were individually housed in glass
retabolism ca2ges, - hlch allcwed for separate collection
of urine, feces, and expired CO,. Urine, feces, and
expired CO, were collected 12 hours after dosing and
daily thereazafter. Animals were sacrificed 4 days after
desing with CO,. A ~rL sanple of whole blooc and 13

tissues were co’ ed from individual animals

.
(five/sex) at sa 1f1

Radicactivi=y in ©¢.2- to 0.3-g urine samples was
assayed directly b' 1iquid scintillaticn counting

1s5¢). Fecal sarmples were homogenized in water and
combusted prior to radi Jassay. TY’pl7Cd e samplesg of
all tissue (about 100 mg) were weighed and compusted
prior to raJ:oa sy The normal baCAaround level and

S .
combustion efficiency was determined from tissues of
one rale and one £female control rat. Radicasszay
procedures for the sodium hydroxide/CO, traps were not
reported.

The 1Z-hour urine sacmples vere used for the guantita-
tive and cualitative analyses of metabolites. The pH
of the urine sargies was adjusted toc pH 5 with 10
percent HC1 and exmracted 3 tipes with two voiurmes cf

a

’

chloroform. The orcanic extract was dried over
anhydrous sodium salfate, concentrated and analyzed by
two-3irensional thin-layer chrematog craphy (TLC). The

aguaous p“a>° was :n-a ated with a gluc uronicdase/sul-
fatase enzyre pPrepar ation at 37°C for 25 hours. The
1ncLoablon rixture was extracted with two volumes of
chioroferm and <the extract was analyzed by two
dirensional TLC as described above. The agueous phase
was then ‘“bﬂe“*"d ro acid hydrolysis and extracted
with chloroform, znd the extract was analyzeé by twoc-
dirpensional TLC -“e final agueous phase ﬁas aujLStEQ
to pH 11 with mercent XaCH and hydrolyzed This
sample was extract with chlorcform.
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Feces collectsd 12 to 48 hours after dosing were
conbined for all anirals and extracted two times with
0.1 M sodium acs=ate kuffer (pH 5) at a ratio of
1:5(w/V). Thne sclutis was centrifuged and the
precicitate further extracted with methanocl. The
ewtracts were ex-racted 3 tires with two vciumes of
chlorcform and anz2ivied kY +wc-dirmensicnal TLC. The
solid fecal rater-.als =zfter the rethanol exTracticns
cere further supliected to 2 continucus Scxhlet
extracticn with “ocrofornm for abcur 16 hours. he
extracts were ra seszved by LSC.

e
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5. Urinary zand fecal mezabolites were analyzed by TLC
using the follewing soivent systems: dichloromethane=
acetone-acetic acid (60:40:3, Vv/V/V) and acetonitrile-
wa+ter-ccacentrated amToniunm hydroxide (40:9:1, v/V/V).
Szmples were cochromatographed with available standards
amd radicactive spots were visualized by autoradic-
graphy cn x-ray film. The standards were visualized
with iciine vapor. <~he urinary extracts were ailso

lyzeé by HPLC. The major radiolabeled metabolites

e sucZected to further spectrometric analysis.

e
1ot opt
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rs of organcphesphate poiscning were
ely 30 minutes after desing. None of the
the signs abated after about 3 hours.

Folicwing orzl adninistration of {uC]DPX—Y2034, mcst of the
radicactivicy was eliminated du=ring the first 12 hours.
Apprcximately 77 percent of the dose was eliminated in the
urine, 5 percant as [uC}Ctﬁ, and 1.5 percent in the feces.
No aprarent cex-reiated &:ifferences were noted. Greater
+han =D per=snt of the rasicactivity was eliminated from
+he a~imals 25 hours aftex dosing (Table 1).

The cc=binei residue levels in 13 tissues from either rale

e r=z<=s accounted for iess than 1 percent cf the
dcse. The highest residues were detected in adipcse
z=~countaed for 0.08 and 0.06 ppm in females and
males, resgactively. There were no apparent sex dif-
ferences :
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N

2
C

e+ 134 to 40 percent of the administered
: recovaered in the initial chleroform
om desad animals. An additional 5 to
ctable after enzymatic hydrelysis, 13
id hydrciysis, and 1 to 2 percent
2rout 17 to 20 percent was unex-—
Thzre were no apparent sex~related

sruticn of urinary radiocactivity
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TABLE 2. Tissue [“C) Residues (ug/kg tissue) Found in
Male and Female Rats Following Oral Administration
of [“C]DPX-Y2034 at 2 mg/kg

r*ci Residues®

Tissue Female Male

Adipose, K° 0.065 = 0.033 0.089 = 0.045
Adipose, M 0.057 * 0.023 0.077 # 0.032
Adipose, R° 0.058 * 0.032 0.072 * 0.038
Blood 0.010 * 0.001 0.011 * 0.001
Bone 0.001 * 0.001 0.001 % 0.001
Brain 0.010 + 0.001 0.011 * 0.002
Gonads 0.045 * 0.018 0.015 % 0.005
Heart 0.014 * 0.001 0.012 * 0.003
Kidney 0.030 + 0.003 0.026 * 0.004
Liver 0.039 + 0.004 0.052 * 0.009
ung 0.024 * 0.002 0.020 * 0.006
Muscle 0.011 * 0.001 0.010 * 0.002
Skin 0.046 * 0.012 0.039 = 0.010
Spleen 0.022 + 0.003 0.019 * 0.0063

svean *+ standard deviation.

b

K = kidney; ¥

= mesenteric tissues; R =

reproductive tissues.

9



TABLE 3. Distribution of Radioa
Female Rats Fecllowing Oral Adm

DEX-Y2034 at 2 ng/Xg

067037

ctivity in Urine of Male

inistration of

-
I

-

and
J’.C.!_

4 . .
percent of [“C] administered”

Fraction Ferale Male
Total ({'“C] in urine 78.6 * 8.9 76.7 = 4.3
crganic extractable £0.6 £ 2.6 34.0 * 5.4
water soluble 38.0 * 4.5 42.6 * 5.8
Unextractable 17.1 * 3.7 19.9 £ 4.4
Enzyme hydrolysis 5.2 + 0.8 6.7 * 2.3
Acid hydrolysis 13.3 £ 1.6 14.6 * 3.5
Base hydreclysis 1.2 1.4 * 0.5
Mzan = standard desviation.
8
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The initial chioroform _ract of urine was found to
contain the parent comp: .¢, which accounted fecr 28 percent
of the dcse in males and 33 percent in Zfermales. A minor
cetabolite {SD 11734) was identified by TLC and HPLC as 3-
hydroxy—N-methylbutyramide (Table 4). Follewino glucuro-
nide/sulfatase incubation cof the agueous phase, N~methyl-
acetcacetanide (8D 9112) was identified =2nd accounted for
3 to 4 perczent cf the dose. In addition, 2-hydrexy-K-
me thylputyramide and otrar minor metabolites were detected
{Table 4). Following #cid hydrolysis, & roximately 13 tec
14 percent of the dose was identified as N-methylaceto-
acetamice.

o
3
BT

a

Approximately 80 percent of the fecal radiocactivity wes
extracted ty the acetate buffer. Of tzat radicactivity,
15 percent was extracted by chlorcfor= (Taklie 5), but
further characterization by TLC was nct possikle. About
10 percent of the fecal radicactivity was extracted
following acid nydrolysis. The remaining fractions con-
tained ver,s lcw amounts of radicactivity {Table 5).

3. STUDY AUTHCR'S CONCLUSICNS/QUALITY ASSUEANCE MEASURES:

A.

The elimirnation ef the administered radiocactive dcse was
rapid via urirary (~77 percent), fecal ({~2 percent), and
respiratery (~5 percent as ["C1ICO;) excreticon during the
initial 12-rour post dosing. Greater Taan 90 percent of

: a

the adrinistered radioactivity was elixminated after 96
hours. A s=-atistical difference in the amount of urinary
and fecal elimination between th male znd female animals
was not ckse =

Approxiratsly 26 to 33 cercent cf the adzinistered [”C}DPX—
Y2634 was recovered intact in the urinary samples from the
£irst 12 ncurs postdesing, further supporting the con-
clusion that DFX-Y2034 is absorpced rapidly after dosing
z2nd ipmediately eliminated via renal learance. in
addition t3> DPX-Y2034, SD 9112 and SD 11724 were derived
from the crotcnamide roiety, which resu-ted from the ester
cleavage <f CFX-Y20I3--a detcxificaticn reaccion. They
were reccvare n both the crganic- rzo+table fraction and
as coniuzatsa recovered frcm the 2Z22CuUsS chase after

w
.
ot

(X8

Wl o«

enzyme, acid, zni base treatments. ++he metabclic pathway
of DEX-YZCo34 in the rat is gropcsed in Tigure 1 and it is
comsistent witn its metabelic pathways in goat, plants,

and scil.



TABLE &. Distribuzion of Racizactivity in Chiproform Extracte cf Urine from
.. PPN - s :
Male a~c Femaie R2Is Admiristered 1="cInEx-Y2C034 at 2 mg/kg Prior

To anc following Eriyre and AC:id Hydrolysis

£Y toroound, % cf Rdriniste-ed Dose

Chiorsform SD S Unidenti-
Fraction Sex v2034 11736° 9127 tied® Tetat
Initial
extraction X 26.5 2 5.3 7.0+ 2.2 -- 1.0 £ 0.7 3.0
7 33.0 = 2.0 7.0 1.8 -- 1.0 2 0.8 &t .o
Afte- erIyme
Rydroiysis L] -- d.7 2 0.2 4.0 =24.0 2.0 2 1.0 &7
F -- 1. = C.¥ 3.6 = 1.0 1.0 ¢ C. 2.0
hfrer acid
hydrolysis L] - -- 14.224.0 .00 h3
F .- .- 13.7:2.0 c.8 = 0.4 13.8

23 pyeroxy-K-pethyibutyramice.
E,. ey’ P
K-Methyiacettarelzmae.

Sinclodes all mi~z- metaboiites.

-
1



-A31E 5. Distribution of Radiocactivity in Feces of Male
and Female Rats Folleowing Oral Administration of
[*‘C}DPX-Y2024 at 2 mg/kg

sercent of [°‘Cl Administered®
Tracticn female Male
in feces 3.07 £ 1.96 3.57 = 1.47
ractable 2.50 = 1.40 2.78 = 1.27
nic extraction 0.68 * 0.78 0.43 * 0.21
0.092 * 0.06 0.07 = 0.C4%
0.26 = 6.18 n.32 £ 0.12
0.04 = 0.02 0.04 £ 0.01
Trezxtractable 1.43 = 0.41 1.23 = 0.22
va-hanol extract
cf rellet 1.09 = 0.03 .56 = 0.952
Sciid pellet® 0.48 = 0.59 0.69 * 0.24
+ gtandard deviaticon.
szzz:red by difference.
i1
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Figure l. Propcsed Metabolic Pathway of DFX-Y2034 in Rats Following Oral’
Adminfstration
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Tissus residue distribution data indicated the lack of
bioconcentration of [“‘C]DPX-Y2034 equivalent residcues in
+he blood, lung, heart, gonad, kidney, muscle, brain, bone,
and spleen tissues of the test animals. Significant level
of [‘CiDFX-Y2034 equivalent residues (max., 0.08 ppm} was
Getected in the adipcse and liver tissues.

A

ty assurance statement was signed and dated December

REVIEWERS’ DISCUSSICN AND INTERPRETATION OF STUDY RESULTS:

+he results of this study indicate that (*‘c]DPX-Y203% is
readily aksorbed and that a large proportion of it is elimi-
nated in the urine unchanged. The conclusions of the author
are supported by the results presented, with one exception.
it appears that the purity cf cne metabolite standard (SD
1734) was inadequate fer proper identification by TLC,
ithough identification was arparently accomplished by HPLC.
se selection and the use of the extra animals were appropri-=
e. Cholinesterase inhibition was ocbserved at the dose
1ected (10 percent cf the ID..): a higher dose may nave
sulted in death or interfered with the metabolism of the test
terial. Elimination data were similar for all animals. The
+rhods used were acequate. This study is acceptable.

1.

(RS T R I e B
wooao

'
®

hough +the ratiornzle and justifications subritted by the
istrant in support of data waiver for the single oral low-
e, rnultirple oral low-decse, and the intravenous lcw-—dcse
s2ies cazn ke argued to various extents, from a metzkbelic
int of view, the 2-mg/kg dcse veed in the 'high-dose™ study
rot by any rmeans approaching saturation kinetics, rather it
rased on the demonstration of cholinesterase inhibition.
equently, the use of 0.2 ng g will most likely lead tc the
uits and conclusicns. IHowever, studies conducted with
(e.g., < 0.02 n3/%=g) will be quite difficulit to
obtain reaningful results. Similarly, a repeated
(14 days) mway not te feasible at the lcwer doses
reasons. However, a study could most likaly be
cely at 2 mg/kg = Seterrmine if bicaccunulation
inductizsn, 1f any, T2y ocgur.
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AZODRIN

Page is not included in this copy.

Pages / Q through ;2)0 are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients. 2
Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.

Identity of the source of product ingrediénts.

Sales or other commercial/financial information.

A draft product label.

The product confidential statement of fortiula.
Information about a pending registration action.

FIFRA registration data.

The document is a duplicate of page(s) .

ERANEERREER

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request. '




